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m m m 

[0002] mnm^<Di^m^^m-ch^m-^0^mm. m^^mmtm^n^m^hh^) o 

i^^W^^—:^^^0<(^^m^m^hi:\^:it7b^hQ. Abnom. Psychol., 86, 

pp. 103-126, 1977; Br. J. Psychiatry, 155, pp. 15-21, 1989) , t<DMB(DM.^tti^ 

[0003] m^(Dm^^mmB^i^^n^mwm^mm-m(Dwm-inmMmnmi^^\^ ^ 
xhm^^tixms nmmKi^4^<(DmuAi)m^ir^tmm^fix\ >s (sioi. 

Psychiatry, 18, pp.429-440, 1983; Neuropsychopharmacology, 17, pp.205-229, 
1997; Brain Res. Rev., 31, pp.371-384, 2000) „ *fc. M<^-^^h^:^i^M\-^Xm^n 

^:Lt7!>^^^^tlX\/^^ (Brain Res., 514, pp.22-26, 1990; Psychopharmacology, 
151, pp.99-120, 2000; Brain Res. Rev., 25, pp. 192-216, 1997) o =66oT> :z.fhib<D^ 

trisft (a=^-v^3^) ^mm\^xm^m.m-^tcmmi(Dm^t^^mm-r^^t{z.x<o 
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[0005] l.f)^Vfi:7i^h. h^l^:^t^^=^^y^'^^:^-^yiy:!^T^h'^^:^(Di^mi^i'i^±^mmt 

[0006] mK.it^ :i<Dx^fs:mn^m<Dmm^m\^^hMy—/i-ti.x(Dmmmmm\^x 
2oo2-232448-^0j^#)o *fc. nmM'^=^^-(i^^j:t'<D^m^mm. xjm<^K— 

Brain Res., 514, pp.22-26, 1990; Psychopharmacology, 151, pp.99-120, 2000; 
Brain Res. Rev., 25, pp. 192-216, 1997) „ jABi^mfj^m^i^Mtifc 
DrosophiUa{C*5V^Tt)3;«7-r>^»I^^f^;&S^^§tl.TV^<2) (Science, 285, 
pp. 1066-1068, 1999; Curr. Biol., 9, pp.R770-R772, 1999) » i^oth^ :Ltlh<D:^^ 

\-t0m^mmtmmm^^^^t\^^omm^^\^x^y)^m^^(Dmm(Drc.ib<Dt^m 

m^^-^^mf^ijm<Dmm:^^^^htix\^^fco 

[0007] — (Caenorhabditis elegans) i-ilOOOmi^t^<DmS^i)^^^J:^i!^M^lVJ(D 

998mc^rumi 9ooom(Di&^^^^'r^^ti)m^^thx\ >-5„ 
[0008] mAi^^m^m^Mtvxh^-y<v^ (DA) ^mmi^xm^ m%mmi^^iir^Di 

^OT2i:^(K<^DA^^^(Neurosci. Lett., 319, pp.13-16, 2002; J. Neurochem., 
86, pp.869-878, 2003) ^tI«DAh^^>^7}f—iJ!' (DAT) (Mol. Pharmacol., 54, 
pp.601-609, 1998; Proc. Natl. Acad. Sci. USA., 99, pp.3264-3269, 2002; Annu. 
Rev. Pharmacol. Toxicol., 43, pp.521-544, 2003)^#i-5;l^^S^^>4^TV^5o 

*iJ#^T-feS=i;^-r>'^t;?Ti^:73ii5'5:^<D^:feSf^ffl^dSDAT-efc5::^d^^.^ 

tih(Dm^i^BAi^M\^xhDAnmM^^i.xBm^R\^i-^t7!)mm^ti^o * 
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W}ill^t^M'f'^t^X.hflX\/^?>iBehav. Brain. Res., 37, pp.89-92, 1990; J. 
Neurobiol., 54, pp.203-223, 2003)o ^^X. BAi^^^^X^mMmMXi'i:il^<D]?— 

"CV^5(J. Neurosci., 17, pp.8491-8497, 1997; Eur. J. Neurosci., 11, pp.1598-1604, 
1999; Nat. Neurosci., 4, pp.1217-1223, 2001; J. Neurochem., 85, pp.14-22, 2003) 

o 

[0009] iiii^ffl V ^mmm&(DmB^(Dxmm^w^^m't^^tJ!)^-^ 

fcmM.^mmmm^^mA(D^h^fmmmm^m\^^xnfj:D^t7;)^x^^xo\^^i:^ 
xm. mA^m\^^fcm^^(Dm^^muir^KNA'rmm(RNAi. i^r. rRNAi 

ji:l8&fEi-5#^/&5fe§„ )}^n998<^{^:#^$t^.-CV^5 (Nature, 391(6669), 
pp.806-11, 1998)o ^(D^Oi^s i^l|*l^fflV^-Cit^^^<^^*fS^f®1ll^^o^#^^:fT^^5 

:}fm7!)mhtiX\^^^. 

[0010] ^^m(DWkmu. m^^m&j:t'(Dmnmmimmir^mBi^^^mm^^o^ 
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[0014] ^sbim(Dmj^t^hit. m^^mimm-r^iit^^xi^m^^m(D^^:^xj^y 
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[0015] ^mmi^x^. m^^mm^j:^(Dmwm:mimm'r^m^^^^^mmi^<:>^mi^ 

[0016] [ia l]lll 1 1*. pi^>^^zi^^V^ (methanphetamine : &,T rMAPj tmW.ir^m^^^h^o 

— htfj(^MAPri^^^fe#6<j{C|iai<Dlocomotion^WJ$!lbfCo *p<0.05, **p<0.01 vs 

vehicle (Dunnett test, n=16)o 

[ia2]|E|2J*, MAPtC^-r^H^K^slowing response tnWi^i¥(D^^L^^l.tcmX* 

Mt^M^htlito ttp<0.001 vs vehicle-vehicle, l:tp<0.001 vs MAP-vehicle 
(Dunnett test, n=16-32)o **p<0.0001 vs each vehicle-pretreated control (t-test, 
n=32)o 

[|g|3]|l|3H:. UAPizmr^mA(Dslomng response tnW}^i^<D^^^^lJtmX* 

feSo nwimi¥(D^^nm^m^MMAP(Dmm^mw\^x\t^fz^ Vo.oi vs 

vehicle (0 mM) (Dunnett test, n=16)o 

[iii4]iii4{*. mAiz.:i3i,-f^MApnw}mi¥(D-8:mnmi&^^\^tcmx^^o MAPi^ 

LtzLo **p<0.01 vs each vehicle control (t-test, n=16)o 

[|E|5]|1|5{*. nW}mi^(D^X^^?f^VfcmX$>^o APO{*^S^#6^t;islowing 
response^^2^U:fe.o *p<0.05, **p<0.01 vs vehicle (Dunnett test, n=16)o 

i^^JuM^"^. iSitS'etjslowing response^Sr^^UfCo **p<0.01 (t-test, n=16)„ 
[EI?]®?}*, nW}^i¥<D!l^m^^^l.fcmXh^o IMU^mMi^^m^egg laying 
behavior^lt ji$-^fCo ^fa:«4K/plater {cm;tfc^POi6[^^-ro 
[|l|8]|g|8f*. nWimi¥<DWMi^^^\^tcmX;h^o MAPM^SfilMlil^egg-laying 
behavioriJ:J^#^-^:t?fed^ofCo 
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t^^X^fzm'^h^o **p<0.0001 vs vehicle-vehicle (t-test, n=14, 15). tp<0.05 vs 
MAP-vehicle (Dunnett test, n=13-16)o OND 1 fi 

M; OND (2){i y^>'$^>'±hx:i> 10MMMS<Djg|^^^i-„ 

[0018] A (C. elegans) (JloV ^Tt* . 0 ^Wt^^^ (The Japanese Nematological Society 
Nematode Caenorhabditis elegjinsj (W. B. Wood^. Cold Spring Heirbor Laboratory 

pressmm) ^^mrr^^t\^x.^^ m^<Dj^mmM:^^jBLrji^mijm:fiiE\z.^\^x 
[0019] mA(Dnmmi^(DM^tfj:?>nwii'im^m^^tiir^ mx.\^mA(DmnmW}(^ 

[0020] m^<Dnw}mm^m\^^^mm<Dmmnm^m^^nfj:\^ ^-ak mK.i~£. ^mmmm 

0*u<. #(;i0*u<}*. r>y:t,^K>. :^^:^-7:^^^i^, T^^/i^y^>, Xf*=;& 

[0021] :^mm(Dy^i!^v—^:^i!^:^mxn. m:k.it. h^wM(Di&Bif-<D^m^mm'r^:^ 
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Txhe Nematode Caenorhabditis elegansj (W. B. Wood^,. Cold Spring 
Harbor Laboratory Press t±i)ig)$r#fl?.i-§^i:^S-e#§„ nW}^i^^^^±l^ti:\^^m^ 

mm,^mm-r^i\:^mt.mnmmmmmtL.xmmxh^o 
[0022] ^mm Kxy). rn^^m^. m^^m. :^fimmmwmfs:t'<Dmwmmic^m 
mmmmm^mmvfcmm^-^ymm^^^^v-::^iyi!^ir?>:^mt\^xi^^ m 

(1) forward genetics tCj;^;5^:^!J—:=^>'i/ 

C. e\egans(D^yMZ.lgem(D:)3miDev. Biol., 221, pp.295-307, 2000)Srjgfflb. 9 

titmm^'r^^ticx<3X.MApnwimm^m^'r^m^^K^m^n-:>mi^^ 

m(X>ev Biol., 221. pp.295-307, 2000) izm^^Xm'^-r^^HtTb^'^mXh^o 

(2) reverse genetics J; S^^U — c=-V^ 

fc^M^^PCR&{Cj;o-r;^^i;— -V-^i-^r^/^S RltBT-feSCNat. Genet., 17, 

pp.119-121, i997)o mm. m^utw^m^^^/^y^T^hvfzm<^^m\f^xMAP 
nmmi^^m^u m^mt(Ditmi^xoxnmmmm-^-r^mB^%:<^-^ir^ 
^t7!)^-^mx^^o 
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{3:^Ai-S;fe"^l-OV^-C{*. -fiSlX-fi. TThe Nematode Caenorhabditis elegansj (W. 
B. Wood^^ Cold Spring Harbor Laboratory Pressttljtg)^#fl^-t-5;i^3d5-e#5„ 

[0024] $6>(c. :^mm<Dy^^v—^^^i^:^mxn^ m^i^mnmm^(Dwmxh^nw}mi¥ 
^mm-t^m^i^n^^i^x^^. mmm(D^-^%:i^jtL-x. mmwco^ 

mmm 

BiAM'T^:20X:^>^^^—^iZ:i3\t^X. 60 mm<Z>NGM:/W—h (Genetics, 77, 
pp.71-94, 1974)±{z:E. coli OPSO^^^bfcn— >±(z:TllifebfCo 

jti L^35 mm NGMT'W— K5 mL) iC^^bfCo 3>'hn— /^p-e^*^^K^-fflV^fcM 
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M7Ktrl^#lc:M*LTT5^-fe>r>^U— h^f^SiUfCo T^^/l^y^> (apomorphine: 

coUn— ::xJi-eM=^UfcadultX^— i^<OJ^iL^lrS-basal buffer (Genetics, 77, 
pp.71-94, 1974)-egfe^Lfci^{;i. iiacD^T^y-fe^T'U— MAP^ST* 

'i^Zf'y^-y^ikM'. 'Y^:7'^^:/(imipramine:J^JLTriMIJ^IB&|E'r'5^^;55$j:5„ 
MAPtl^#{e:^qfUbTf^®lL/c35 mmT^x-fe'l':/!/— h±lCS-basal buflFer-e?5fe#U^ 

[0026] (Hg^l) 

^^iCj;«?S<@^SJ:5jfeff ClOslowing response{*DA#^|^tCj;o-C 

MW^tlX\/^^ (Neuron, 26, pp.619-631, 2000; J. Neurosci., 21, pp.5871-5884, 
2001) „ l#lilb^^{c^3V^TMAP^*^l^^^•:^^;^<^5DAT^^:f^fflUTW-:7'>^ra^<©DA 

r^^6^^^DAT=?^^>^h^b-C^t6-rS^i:;5)^e>(Eur. J. Pharmacol.. 
361, pp.269-275, 1998) , j8^A(^:*5V^Tslowing response^f|^i-;5^^;eiS*iS$tV 

[0027] ig 1 K^irX^ iz, :tf-(o/^v h±{c:M^$ti.fcMAPf*ltS^#e<j ic 

locomotion^^Jp^yU^ :3^1^<D#^£^5:55/i5^Lfcslowing response^^^bTV >fCo 
{c::iOMAP-induced slowing response tc:oV^T> MAPMl|^<^#il<^^#S:jlS|^b:^ 
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[0028] m2:mmz.m'^^:^^iy'7a:.dfKi^^Wim^(Dmm. 

Wi^tsf^iti^-^Xh^^hii^^hflX^-^^i]. Neurosci., 17, pp.8491-8497, 1997; Eur. 
J. Neurosci., 11, pp.1598-1604, 1999; Nat. Neurosci., 4, pp.1217-1223, 2001; J. 
Neurochem., 85, pp.14-22, 2003) o ^M'^(0%}lk^Wy\^i^^^X^ jlHAOMAP^ 

(Dm\'$ti^Mm^2^^1&Xh^:iti)^h{CMrr. Biol., 4, pp.151-153. 1994), :^?3F 

[0029] tT»jigf^ot>5io(^#mf*. ^mM.^^mm^fimfii^mmmx^^f>m^i:^ 
:h^MAP(Dm^m7!)^:i^^hiy-r^:^xDA^mm^i^m'r^m.^DAT=f=^y^vxh^ 

APOOii5^ttt3:^{^t-J^#tr«?*fb/Co APO^ti^S}*MAP|^#{aocomotion^ 
m&i^^^iZ.iS\imU slowing response^m^L.fc(|g5)o ^hi'l. MAPm^Mi^lXo 
T^<Z)APO^^slowing response^iit3^i$nT*3^?, nW!imi^(D^X7!)mi^htltii 

me), 

[0030] mm^ntcuAP-APo^xnw}mm^zfu—hiz.m^^tifcmm<Df&i^i^^^ 

h=>'^^i>M.Tegg laysing behavior(^B#^^(^-f-lMnc^-r'5i^^tt;6^MAPHU 
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fc(J. Neurosci., 15, pp.6975-685, 1995) (|l|7)o Iki^. :i<D\Ml<D^^{zMir:S>MAP 
WmmcDBm^M^fd^^. m 0 OMAP^afilMU;! J;6egg-laying behaviorlC-fBT 

[0031] ms : mAnmmi^(D^^^mmir:6^t^^M<D:^^]}—:=^>'^ 

BAM^:4>'^^^—i^\^^20°Ciz:^UV. 60 mmONGM>^lx—h (Genetics, 77, 

pp.71-94, 1974) ±{CE. coli op5om^m^vxi¥Mi^tc±mm^—>±izxmMi. 

50ju L^35 mm (7)NGM>^V— h (5 mL) (il^^LTSOOiu McDMAPT^l/— h^f^M 
LfCo :iOMAP:/1-— hlClOO mM<DNaClXf*0.1NO:^^{c:^^PPbfc#{CpH^NaOH 

Kx^x^mzmm^it:t^^^>''thT^>m^(o.i xm nM)^^ti^th50nL^h 

)^S-basal buffer (Genetics, 77. pp.71-94, 1974) ^ffiV^T0^ra-e^5fe^bfc^. ± 

lOOmM NaCl^fc{i4'tt:^>'i5^>"fehnV^?g(0.1 ^fctt 1 mM) ^50 /x L^;ftTbfc35 
mm (DNGM:/U— h(5 mL)_b{;i:»cJ^ffic2— ix^f^Mbfcyi/— h(j:#i^A?r^L. 
)i3fe^#T> 20*C-e— ife<l^?fiLfCo ^0 . JllA^S-basal bufFer^ffiV>T0Nfr^-C?5fe 
^b:^^. lOju MOMAP^^S50/z L^35 mm (DNGMZfU—hid mL) iCM^LTf^M 
bfcMAP^^W^-v?:/!/— h±(c:#b. 20#K(Dbody bend^<^||#:®^^^T-elS^ 
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[0032] (i^;^) 

(Neurology, 45, pp. 1305-1308, 1995; Scand. J. Rheumatol. SuppL, 113, pp.37-45, 
2000), ^tJ^T/V^— /Hf SO^SOfflf&Hel-^^-efcSsl^ (Psychopharmacology. 

149, pp.327-344, 2ooo)f3:}£(D^mmmi^miim^^fix\,^^7!)K ^(Dmm^i^m 
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.nmmi¥\^fdsiiA^m\^^xmnmmmmm^^x.?>mM^:^^v-:=->^'r^ 

[6] T>-:7aiiJ'5i^, T^^/vz^-o, Xi-i=':iJ^XD\ ^•ffi.ib^xnW}^ 

[1 1] T:yy=^^^>'. ^^>:7rni5?$:x, T^^/v:7^>'. xtt=';57-i'>-<Dv ^-f ti/^^-eff ft^^ 
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